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DETAILED ACTION 

*** This office action is in response to filling of the application on March 01, 2004. Claims 1- 
17 are pending. 

Claim Rejections - 35 USC §102 

L The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(a) the invention was known or used by others in this country, or patented or described in a printed publication in this 
or a foreign country, before the invention thereof by the applicant for a patent. 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States, 

(e) the invention was described in a patent granted on an application for patent by another filed in the United 
States before the invention thereof by the applicant for patent, or on an international application by another who 
has fulfilled the requirements of paragraphs (1), (2), and (4) of section 371(c) of this title before the invention 
thereof by the applicant for patent. 

2. Claims 1-3,5-7,1 1-10,16-17 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Inumiya et al (6,054,355). 

Re claims 1,16, hiumiya teaches a method for forming an integrated circuit transistor 
comprising: depositing a first dielectric layer (509 in Fig IG; 66 in Fig 52B; col 36, line 51 
through col 7) on a substrate; etching a gate electrode trench in the first dielectric layer (510 in 
Fig IG; 66 in Fig 53B; col 37, lines 12-47); depositing a conformal gate dielectric fihn to line the 
trench (512 in Fig II; col 1, line 60 through col 2; 69 in Figs 54-56; col 38, lines 1-32); and 
depositing a gate electrode conductor in the trench to cover the gate dielectric film and fill the 
trench (513 in Fig II; 70 in Figs 55-56). Re claims 16, 16. A method of forming a semiconductor 
integrated circuit, the method comprising: forming a source and drain diffusion region on a 
semiconductor substrate (col 36, lines 51 through col 36; Fig 52-56); forming an interlayer 
dielectric layer (509 in Fig IG; 66 in Fig 52B; col 36, line 51 through col 7) on the 
semiconductor substrate after formation of the source and drain diffusions; etching a gate 
electrode trench in the interlayer dielectric layer (510 in Fig IG; 66 in Fig 53B; col 37, lines 12- 
47), the gate electrode trench configured for the placement of a gate electrode to control the 
current between the source and drain regions; lining the gate electrode trench with a gate 
dielectric layer (512 in Fig II; col 1, line 60 through col 2; 69 in Figs 54-56; col 38, lines 1-32) ; 
and depositing a gate electrode conductive material in the gate electrode trench after lining the 
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trench with the gate dielectric film (513 in Fig II; 70 in Figs 55-56). Re claims 2,17, wherein 
the gate electrode trench etch stops on the underlying substrate (Fig IG; 1 1G,1 IH). Re claim 3, 
wherein the gate electrode trench is extended such that the bottom of the trench forms a 
depression in the substrate (Figs 54-56). Re claim 5, wherein the gate electrode conductor 
comprises aluminum (col 4, lines 35-41). Re claim 6, wherein the gate electrode conductor 
comprises one of aluminum, tungsten, and polysilicon (col 4, lines 35-41; col 38, lines 19-30). 
Re claim 7, wherein defining a drain and source region in the substrate before depositing the 
first dielectric layer 66 on the substrate (col 36, lines 51 through col 36; Fig 52-56). 
Re claim 10, wherein the first dielectric layer 66 is an interlayer dielectric and fiirther comprising 
forming at least one contact hole in the first interlayer dielectric (Fig 57-58; col 38, line 30 
through col 39). Re claim 11, wherein the at least one contact hole exposes at least one of a 
source, a drain, or a gate electrode (Figs 57-59); and further comprising forming a salicide (Fig 
40F; col 24, lines 40-47) on the exposed at least one of a source, a drain, and a gate electrode. 

Claim Rejections - 35 USC §103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1.56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) 
and potential 35 U.S.C. 102(f) or (g) prior art under 35 U.S.C. 103(a). 

4. Claims 8-9 are rejected under 35 U.S.C. 103(a) as being unpatentable over Inumiya et al 
(6,054,355), as applied above to claims 1-3,5-7,11-10,16-17, in view of Divakaruni (6,501,131). 

Inumiya teaches a method for forming an integrated circuit transistor as applied to claims 
1-3,5-7,11-10,16-17 above. 
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Inumiya lacks forming a punch through implant stop layer. 

However, Divakaruni et al teach (at Figs 3-4; col 3, lines 28-52) forming a punch through 
implant stop layer 8 in the substrate. 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to form in a substrate of Inumiya a punch through implant stop layer as 
taught by Divakaruni. This is because of the desirability to prevent punch through between the 
source and drain of the device. 

5. Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over Inumiya et al 
(6,054,355), as applied above to claims 1-3,5-7,1 1-10,16-17, in view of Qiao et al (6,803,318). 

Inumiya teaches a method for forming an integrated circuit transistor as applied to claims 
1-3,5-7,11-10,16-17 above. 

Inumiya lacks mentioning using undoped silicate glass or phosphor-silicate glass for the 
dielectric layer. 

However, Qiao teaches (at col 15, lines 3-51) forming an interlayer dielectric layer of 
undoped silicate glass or phosphor-silicate glass (PSG). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to form the dielectric layer of Inumiya by using of a layer of undoped 
silicate glass or phosphor-silicate glass (PSG), as taught by Qiao. This is because these dielectric 
materials are effective insulating materials for electrical isolating wirings of the device from 
unwanted interconnection. 

6. Claims 12-15 are rejected under 35 U.S.C. 103(a) as being unpatentable over Inumiya et 
al (6,054,355), as appHed above to claims 1-3,5-7,1 1-10,16-17, in view of Sugawara (6,750,486) 
and Ma et al (6,759,695). 

Inumiya teaches a method for forming an integrated circuit transistor as applied to claims 
1-3,5-7,1 1-10,16-17 above. 

Re claims 12-15, Inumiya lacks mentioning growing a SiGe material in the trench. 
However, Sugawara teaches (at Figs 2-4; 1; col 4, line 57 through col 6) epitaxially 
growing a SiGe layer on the channel trench, and a silicon layer thereon. Ma also teaches (at Fig 
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2; col 3, lines 10-54) epitaxially growing a strained SiGe layer on the substrate, and a silicon 
layer thereon. 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to form the device of Inumiya by epitaxially growing a SiGe layer on the 
channel trench, and a silicon layer thereon, as taught by Sugawara and Ma. This is because to 
enhance high mobility electron or hole channel in strained device. 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Michael M. Trinh whose telephone number is (571) 272-1847. 
The examiner can normally be reached on M-F: 8:30 Am to 5:00 Pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor. Amir Zarabian can be reached on (571) 272-1852. The fax phone number is (571) 
273-8300. 

Any inquiry of a general nature or relating to the status of this application should be 
directed to the receptionist whose telephone number is (703) 308-0956. 
Oacs-18 




Michael THi^") 
Primary Examinsr 



